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ABSTRACT
Introduction
The importance of breastfeeding for the health of both 
mother and infant is widely acknowledged and supported.1 
Health benefits for the infant include reduced infectious 
morbidity and mortality, reduced dental malocclusions 
and higher intelligence, when comparing longer periods of 
breastfeeding to those who are not breastfed or breastfed 
for shorter periods.1 For breastfeeding mothers, health ben-
efits include prevention of breast cancer, improved birth 
spacing due to lactation amenorrhea, and possible reduc-
tion in the risk of ovarian cancer and diabetes.1 Other ben-
efits of breastfeeding are understood in terms of prevention 
of costs of childhood morbidity, costs of lower cognition, 
and environmental costs.2 Although initiation rates are 
high, sustaining breastfeeding past the first days and weeks 
is lower than ideal in much of the world, with the United 
Kingdom having one of the lowest rates of sustained breast-
feeding globally.2 In the United Kingdom,  69% of infants 
were exclusively breastfed at birth, 23% exclusively breast-
fed at six weeks, and 1% at six months.3 Since breastfeeding 
benefits are dose-dependent,  an interdisciplinary breast-
feeding clinic was developed, with collaboration between 
midwives and chiropractic providers in an educational 
setting.  This clinic has dual purposes: 1) to help mother-
infant dyads start and sustain breastfeeding; 2) to educate 
midwifery and chiropractic students to effectively support 
optimal breastfeeding for the mother and baby.  
In order to better understand the population requiring this 
support, chiropractic students were required to complete 
standardized forms for each mother-infant encounter, as 
part of their routine record-keeping in the breastfeeding 
clinic. In this context, this study describes the population 
that attended the clinic with a view to better understand the 
needs of this subgroup, consisting of mothers and infants 
who required additional support beyond the routine pro-
fessional care for suboptimal breastfeeding.  
Methods
The population studied were all mother-infant dyads who 
entered the breastfeeding clinic after calling to make an ap-
pointment. There were no recruitment techniques.  Mothers 
may have been told about the clinic by their health care pro-
fessional, a friend or family member, or by picking up a leaf-
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let in their local hospital or General Practitioner (GP) office. 
Each mother signed a consent form when enrolling her baby 
into the clinic, agreeing for their data to be used for research 
purposes. The AECC Research Ethics Subcommittee granted 
permission to collect this data. Data were collected between 
September 2015 and July 2016. 
Each dyad was seen in the clinic by the multidisciplinary 
team. History taking and observation of a feed were com-
pleted by both midwifery and chiropractic students, each 
bringing their own expertise to gain understanding of the 
individual clinical picture. Vital signs and a musculoskeletal 
examination were completed by the chiropractic interns. All 
aspects of the clinical encounter were overseen by qualified 
midwives and doctors of chiropractic. Mothers were pro-
vided with information and support and babies were treated 
by students and doctors of chiropractic, when clinically indi-
cated. Midwifery and chiropractic records were kept on each 
clinical encounter. Standardised forms were completed by 
the chiropractic students during each consultation and then 
collated as the basis for this study. 
Results
A total of 266 mother-infant dyads were included in this 
case series over a period of nine months. All data were not 
available for all cases. The mean age of infants at presenta-
tion was 5.7 weeks, with a range of three days to 31 weeks; 
the mode age at presentation was three weeks. The mean 
gestational age at birth was 39.7 weeks and the mode was 
40 weeks. Seventeen babies were born prematurely (31-37 
weeks). There were 137 male babies (52%) and 125 female 
(48%). Of the 233 cases where the duration of feeding prob-
lem was reported, 64% (n = 156) were reported to have a 
feeding problem immediately after birth which had persist-
ed, and 36% (n = 87) had a feeding problem which devel-
oped subsequently, up to 22 weeks later. 
Birth 
Ninety-one percent of babies (n = 213) were reported as 
a cephalic presentation, with 27% (n = 45) of these being 
occipito-posterior (back to back). Five percent (n = 13) were 
breech and the remaining 4% (n = 9) were reported as “oth-
er” (usually transverse lie). 
Table 1 shows types of birth experienced by mothers pre-
senting to the feeding clinic. More than one type of birth 
intervention was reported by some mothers. In this study, 
assisted birth was defined as any birth which had any form 
of intervention which changed the natural physiological 
process of labour and delivery, including induction, instru-
mental delivery and Caesarean section.  
Feeding Problems 
At presentation, 64% (n = 167) of babies were exclusively 
fed breastmilk, although not all of these babies were feed-
ing at the breast and families were using alternative meth-
ods to feed including bottle, syringe, cup and nasogastric 
tube. Mixed feeding, using varying ratios of artificial milk 
and breast milk, was commonly used (34%; n = 90). A small 
number of babies (2%; n = 4) were exclusively fed artificial 
milk. 
Mothers often reported more than one type of feeding prob-
lem (Figure 1). Specific feeding difficulties were reported by 
246 mothers and included difficult attachment to the breast 
(54%; n = 132), breast or nipple pain (44%; n = 109), one-
sided feeding preference of the baby (35%; n = 87), baby un-
settled during feeds (29%; n = 72), noises from baby when 
feeding (21%; n = 51), mastitis (6%; n = 14), thrush (5%; n = 
13), and poor/insufficient weight gain (4%; n = 10). 
Amy S. Miller, MSc,  Joyce E. Miller, DC, PhD, Alison M. Taylor, PhD, and Susan Way, PhD
Table 1. Birth type and interventions (n = 259)
Musculoskeletal problems 
Mothers pointed out postural problems in the baby: 1) that 
the baby could not sleep supine (43%; n = 104), 2) baby 
would only look to one direction (45%; n = 111), and 3) the 
baby’s head seemed deformed (29%; n = 68). In this sample 
of 266 infants, 214 infants had musculoskeletal (MSK) prob-
lems, with a total of 602 specific musculoskeletal problems 
identified by the chiropractic providers (Figure 2).  Of the 
248 mothers who were asked whether their baby had been 
examined and/or treated for a tongue tie, 104 (42%) of ba-
Figure 1.  Feeding problems reported by mothers
at presentation to the Feeding Clinic
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bies did not have tongue tie, 45 (18%) had been diagnosed 
with a tongue tie but it had not been cut, 87 (35%) had a 
tongue tie that had been cut and a further 12 (5%) had a 
tongue tie that had been cut twice or more. Thus, a total of 
58% of infants in this clinic had a diagnosis of a tongue tie, 
either prior to presentation or identified by the chiropractic 
providers in the feeding clinic. 
Care at the feeding clinic (Figure 3) was based on the clini-
cal presentation, and usually included both midwifery and 
chiropractic care (84%; n = 223); some received care from 
the midwife only (14%; n = 37) or chiropractic provider only 
(2%; n = 6).  Follow up care was reported for 135 infants 
(Figure 4), with 84% of those followed up at AECC clinic for 
musculoskeletal problems. 
1346
Figure 2.  Area of musculoskeletal (MSK) problem in 
infants as identified by chiropractors in Feeding Clinic
Figure 3.  Practitioner required by dyads 
in the Feeding Clinic
Discussion
The purpose of this study was to document the clinical pre-
sentation of mother/infant dyads attending an interdisci-
plinary feeding clinic staffed by midwives and chiropractic 
providers. Clinical notes taken during consultations were 
the basis of this investigation. As such, this is a case series 
and there was no attempt to determine the success or not of 
the care provided. Those findings have been reported else-
where.4
A history of an assisted birth appears to be associated with 
feeding problems and this has been widely documented.5–8 
Comparison of the birth interventions of babies presenting 
at the clinic with national statistics9 (Table 2) suggested that 
forceps deliveries were almost three times more common in 
those infants presented to the breastfeeding clinic than the 
national average. 
Figure 4. Follow up care after
presentation to feeding clinic
Table 2.  Comparison of national and 
Feeding Clinic statistics for type of birth
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Not all feeding problems were apparent at birth, with some 
dyads establishing feeding and then developing feeding 
problems later on. Discussion with the feeding clinic team 
provided ideas on several possible causes for these late de-
veloping feeding problems. The physicality of feeding a 
newborn with poor positioning and attachment (P&A) may 
be easier than feeding an older/bigger baby with continued 
poor P&A, when it may become unsustainable. A further 
suggestion was a delay in skin to skin contact and/or the 
initiation of breastfeeding following birth, which would 
normally stimulate the release of prolactin which in turn 
would prime the receptor cells on the lactocytes, optimis-
ing milk production in the long term.10 This results in the 
mother being able to provide sufficient milk in the early 
weeks, but as the baby grows the mother becomes unable 
to keep up with baby’s requirements. Finally, a minor MSK 
problem (e.g. from intrauterine constraint or birth) which is 
not alleviated by time alone may cause escalating problems. 
An example may be a contracture of sternocleidomastoid 
muscle (SCM) which may initially not affect feeding or pro-
duce a mild one-sided preference early on, but later lead 
to a positional head deformation and exacerbate the MSK 
problem leading to greater restriction, more discomfort for 
the baby subsequently affecting feeding. 
Both parental report and MSK examination demonstrated 
that postural and musculoskeletal problems were common 
in this population. These can arise from intrauterine posi-
tion or constraint and varying degrees of birth trauma.11 
Whether these are directly or indirectly related to the feed-
ing problems isn’t clear; however, assisted births are strong-
ly associated both with feeding problems5-8 and with other 
postural problems in infants.11-13
Half of the infants in this population required ongoing care, 
most commonly in the chiropractic clinic due to musculo-
skeletal problems identified in the infant at the breastfeed-
ing clinic.  Chiropractors are musculoskeletalists and treat 
that type of problem.14,15 Many infants had MSK problems 
which directly affected their ability to breastfeed, such as 
reduced cervical extension, hypertonicity of the SCM or jaw 
dysfunction. However, a range of other MSK problems also 
presented. These included inability of the baby to lie supine, 
which can be a purely MSK problem and requires appropri-
ate treatment as inability to sleep supine is an established 
key risk for Sudden Infant Death Syndrome (SIDS).16,17 
Other postural problems reported by the parent included 
ability or preference of the baby to only look one direction, 
which is associated with development of positional head 
deformation (PHD)11,12 and requires treatment. Restrictions 
of the tissues of the neck are of particular interest in a “one-
direction” baby. As the baby lies preferentially on one side 
of the head, a deformation develops. Although this has 
been termed as “merely cosmetic” by some,18,19 there is con-
tinuing evidence that there may be a link to developmental 
delay in some children.20-23
A key question from this data is whether these clear MSK 
problems (cervical spine restrictions, discomfort on supine 
position and head deformation) and suboptimal breast-
feeding are associated, and if so, to what extent. As these 
are both common problems often occurring together, it may 
be appropriate to say there is a connection, if not causation. 
Vallone (2016) suggested that there is an association based 
on functional asymmetry of the neck.24
The relevance of tongue ties in feeding cases must also be 
questioned based on these current findings.  Almost 40% of 
infants who presented to the feeding clinic had undergone 
a frenulotomy for a tongue tie at least once and sometimes 
twice, with minimal or no improvement in breastfeeding 
and no follow up support for breastfeeding. Whether frenu-
lotomy was appropriate management for all of these cases 
must be questioned. On the other hand, when a frenulot-
omy did not improve breastfeeding, it reduced the likeli-
hood of tongue tie as the underlying cause of their feeding 
problem.  It is reasonable to consider the need for different 
methods of assessing tongue tie with an emphasis on func-
tion rather than appearance, along with a trial of conserva-
tive management prior to frenulotomy. This approach may 
be of particular relevance here, as many of the infants in 
this study were waiting more than two weeks to have fren-
ulotomy provided by the National Health Service (NHS). 
It appears that when a mother has difficulty breastfeeding 
because her baby has MSK problems or tongue tie, she will 
use desperate measures to adapt her feeding position in or-
der for feeding to be more effective. This can, in turn, cause 
the mother to hold her baby in compromised positions that 
undermine effective breastfeeding.10 Arguably, using an 
interdisciplinary approach by assessing, supporting and 
treating the mother and baby together increases the chance 
of the mother-infant dyad to work in harmony with each 
other optimising breastfeeding. However, further research 
is required to test this hypothesis.
Limitations 
This is a special population who have often sought mul-
tiple modalities of health care and a high number of health 
care practitioners, and thus, may not be representative of all 
suboptimal breastfeeding dyads. However, given the vast 
decline in breastfeeding rates in the first six weeks in the 
UK,2 and the fact that 68% of mothers in the UK National 
Infant Feeding Survey who stopped breastfeeding wished 
they could have continued,3 it may be reasonable to assume 
that this is not an entirely unique population. These prob-
lems may be far more common than is currently recognized 
and as yet are not appropriately addressed. This paper does 
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breastfeeding problems to be addressed immediately with-
out need for onward referral and the delays this inevitably 
causes. This multidisciplinary approach is particularly rele-
vant given the high incidence of musculoskeletal problems 
in infants with suboptimal breastfeeding. 
Birth intervention was more common in this population 
than the national averages, particularly forceps deliveries. 
Musculoskeletal problems were common in the babies pre-
sented to the feeding clinic. Although causation cannot be 
established from this study, coexistence between interven-
tion at birth, feeding difficulties and musculoskeletal prob-
lems was demonstrated. Further investigation into specific 
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would be beneficial. 
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